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Incidence and mortality

Pancreatic Cancer Incidence and Mortality
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= 3rd leading cause of cancer death in the United States

= Median 5 year survival is 9%

= Median overall survival is < 6 months

= Estimated 55,440 new diagnoses and 44,330 deaths in 2018
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Deaths annually increasing

Pancreatic Cancer: Second Leading Cause of Cancer-related Deaths by 2030
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Risk factors

Risk Factors

Ryan, Hong and Bardeesy, NEJM, 371, 2014

Table 1. Risk Factors and Inherited Syndromes Associated with Pancreatic

Cancer.™
Variable Approximate Risk
Risk factor
Smoking® 2-3
Long-standing diabetes mellitus* 2
Nonhereditary and chronic pancreatatis® 2-6
Obesity, inactivity, or both® 2
Non-O blood group’ 1-2
Genetic syndrame and associated gene or genes — 96
Hereditary pancreatitis (PRSS1, SPINKI)® 50
Familial atypical multiple mole and melanoma 10-20
syndrome {p16)*
Hereditary breast and ovanan cancer syndromes 1-2
(BRCA1, BRCAZ, PALBZ)*™*
Peutz—jeghers syndrome (STK11 [LKBI1])** 3040
Hereditary nonpolyposis colon cancer (Lynch -
syndrome) (MLH1, MSH2, MSHG)**
Ataxia—-telangiectasia (ATM) ' Unknown
Li-Fraumeni syndrome (P53)** Unknown

* Values associated with risk factors are expressed as relative risks, and values
associated with genetic syndromes are expressed as lifetime risks, as compared

with the risk in the general population.




Types and stage

Pancreatic Cancer: Types and Stage at Diagnosis
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Adenocarcinoma (~90%)
Meurcendocrine (<5%)
Adenosquamaous

Acinar Cell Carcinoma
Mucinous cystadenocarcinoma

Cancer of the Pancreas, N Pubécation Mo, 10-15480, 20710

American Cancer Soclety, Cancer Facts and Figues 2077
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Early detection

Why can’t we detect pancreatic cancer earlier?

<+ Early symptoms are non-specific
<+ Current imaging methods rarely detect small lesions
<+ Difficulty in identitying specific biomarkers

- Pancreatic Cancer is relatively rare (12_1/ 100,000 persons)

<+ Test with 100% sensitivity and 99% specificity == 83 false
positive for every real case

<+ Retropentoneal positioning of the pancreas makes biopsy
difficult

<+ Risk vs. benefit of removing suspicious pre-cursor lesions
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Carbohydrate antigen 19-9
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Carbohydrate Antigen 19-9 (CA19-9)

Serum CA19-9 =37 U/ml

Pancreatic Cancer vs Healthy Individual

Sensitivity: 80.3% (95% Cl 77.2-82.6)
Specificity: 80.2% (95% Cl 78-82.3)

Malignant vs Benign Pancreatic Disease

Sensitivity: 78.2%
Specificity: 82.2%



Glypican-1 positive exosomes

Glypican-1 Positive Circulating Exosomes as a Biomarker for PDAC
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Carcinogenesis

Progression Model of Pancreatic Carcinogenesis

Pancreatic Intraepithelial Neoplasia

Telomere
Shortening

KRAS2
CDKNZ2A

TP53
SMAD4

FIEP) NATIONAL CANCER INSTITUTE lacobuzio-Donahus, C.A_, Gut, 61, 2012



Early stage disease

Early Stage Disease: Surgery + Chemotherapy
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Neoantigen qualities
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Identification of unique neoantigen qualities in
long-term survivors of pancreatic cancer

Vinewl B Balaclwandran™ - Marra Lubsza® ) Talis B, Fhoa!- 5 Vadimir Makarov=®, John abec BMoral® -4 Bomain Bermark-,
Erian Herbsr?, Gokoe Askan=F, Umesh Blanot®, Yasin Senbabacgin” . Dandel K. Wells', Charles Ian Ormsby Cary!”
Clivera Grbowic - Huezsod, BMare Artiven”, Benjamin Medina®, Jemmiler Zhang!, lennifer Loo', losepl Saalimmleni,

Solsen Al - Akeel”, Robeeita Zappasodi™, MNoadeern Riaz™ ", Martin Seeocagiewice’™ | ¥ Larkin Kelbey !9 0dea Basnur k™,
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- Highest necantigen number
= Abundant CD&8* T Cell Infiltrate

- NMNeoantigen quality promotes T Cell Activity in Long-term survivor

Balachandran et. al., Nabture 551, Now 2017



Cancer treatment

Disappointing Progress in the Treatment of Pancreatic Cancer
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Immune checkpoint blockade

The disappointment of immune checkpoint blockade in pancreatic cancer

Porcent survival

100+

o Anti-CTLA4
) Royal et 3l 2010, J. immunother.

604
1

404

204

o' o

o 12 24 % 43 60 72 84

Anti-2ad

Cohort-Tumor Type N~ "% tmo) (mo)
Ovarall an 14 2.2 113 -
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Novel immune therapies

MNovel immunotherapies- an active area of investigation

= Make “cold” tumor hot by combining with agents
that stimulate immune response

= Radiation

= Tumor vaccine
= Oncolytic virus
= Chemotherapy

= CSF-1R inhibitor: block cytokine signaling to
relocate immunosuppressive macrophages

= CD40 agonist: reprogram poorly functioning ADC's
= Block other checkpoints

Z2E2013



Genetic alterations

Gene Alterations in Pancreatic Cancer
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Precision medicine

Know Your Tumor: Precision
Medicine for PDAC

- M = 540 patients accrued
- Adequate samples for sequencing in
>90%
- “50% with actionable mutations (27%
highly actionable)”
- DNA repair genes (BRCA, ~8%)
- Cell cycle genes (CCND1/2/3,
CDK4/6, ~8%)
- Effect of matched therapy
- N=18
- PFS4.1vs. 1.9m (HR 0.47, p = 0.03)
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IExosomes

iExosomes for delivery of siRNA targeting mutant KRAS
= Package anti-KRASG12D giRNA into artificial iExosomes

= Exosomes are more resistant to ingestion by macrophages in circulation than lipsosomes

= iExosomes preferentially accumulate in liver, pancreas and lungs

= [Increased macropinocytosis in KRAS mutant cells => increased uptake of iExosomes

= No toxicity seen; no effect on KRAS WT cells
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Complex microenvironment

The complex microenvironment of pancreatic cancer

Muetivated pancreatie stellats calls
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Desmoplastic stroma

Prominent Desmoplastic Stroma in Pancreatic Cancer
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Cancer associated fibroblasts

Cancer associated fibroblast (CAF) heterogeneity and
stromal targeting in PDAC

Tumor Promoting

Tumor Restraimimng

Tumor secreted Ligands TGF-B and IL-1 promotes CAF heterogeneity

Targeting distinct Fibroblast niche- Tumor Promoting Inflammatony CAF

Fromc Biffi, ., et al.. Cancer Discow., Oct 2018
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Tumor heterogeneity

Tumor Heterogeneity and Molecular Subtypes
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PDAC subtypes

How many subtypes of PDAC are there?

Collisson et_ al., Nat. Med_, 2011
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Classical subtype

Classical subtype responds better to chemotherapy

Swimmer plot: how durable?
“durable” = the tx works a long time

| S T W - -

‘ Acccad A

200 200 00 . SO0
Doration ol fral-lina chamotherapy (Says)

Waterfall plot: how deep is the response?
"“Deep” = the tx shrnnks the tumor a lot

Aung et al., Clin. Canc. Res., 2019



Chromosome structure

Variations in Chromosomal Structure and PDAC Subtypes
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Stroma specific subtypes

Stroma-Specific Subtypes in Pancreatic Cancer
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Metabolic reprogramming

Metabolic Reprogramming in Pancreatic Cancer
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Stellate cells

Pancreatic stellate cells support tumor metabolism

m NATIONAL CANCER INSTITUTE

Stellate cells Cancer cells

e Fuels TCA cycle
e Supports lipid and
) ) NEAAs biosynthesis
Amino acids

(Ala) e Shunts glucose to
Ser/Gly biosynthesis

Supports
proliferation
‘ (in low-nutrient
environment)

Increases

» Releases free v, autophagy o

amino acids

Sousa, et. al., Nature, 2016



RAS/MAPK

Co-targeting of RAS/MAPK pathway and autophagy

Trametinib
Hydroxychloroguine
(HCQ)

Kinsey C et al, Naf. Maed., 2019



Trametinib plus HCQ

Trametinib (MEK inhibitor) + HCQ (autophagy inhibition)

- PDX 220 (PDAC)
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Drug delivery

Treatment Strategies to Improve Disease Outcome

Drug Delivery
and

Effectiveness of Systemic Therapy

\

Targeting Stroma
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Mouse model

Pancreatic Cancer Mouse Model (KPC)

*LSL-Kras-G12D X p53 LSLR172H X Pdx-Cre 1

|

Pancreatic Ductal Adenocarcinoma (PDAC)

(Median Survival = 4-5 months)

*Hingorani, S. et. al., Cancer Cell, 2005

NATIONAL CANCER INSTITUTE
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Stroma targeting

Enzymatic Targeting of Stroma Enhances Therapeutic Response
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Therapeutic response

Enzymatic Targeting of Stroma Enhances Therapeutic Response

A = c
Baseline PEGPH20 Gem+PEGP120

R ol 2 B P
BT T BN o 5y

P > P_ard diffusion and
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of the tumar mMuoroavyronment

1 Hyaluronic Acid
Provenzano et. al., Cancer Cell, 21, 2012
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Phase Il trial

PEGPHZ20 in Clinic (Phase Il)

Stages 1 « 2 Fais Ads
M- Higlhl in = &495 In = 32&]
100 - Events 24 18
) ) 0 — Kedian PFES, mo o2 .2
-  Patienis 1_.-.r|th advanced an — e ———
pancreaftic cancer - p——
= ArmMs: o 70 -
-  Gem + nab-p E = 80
- Gem + nab-p + PEGPH20 S ogm B0 e e e e T e
=  MNo difference in PFS in the whole E (T, ]
study population (negative) e 30 -
&0 —
- F’re—sp-ecifie-:_su bgro up analysis: 104 ——rac
= Hyaluronin{HA) high patients AL
0 2 . | E = 10 12 14 & 18
Study Duration (months)
Mo, &t risk:
Phase 3 study was just reported FAG 49 31 24 E 15 8 44 voo.
Als s 2 11 T 2 1 1 o 1] L

negative in press release
Hingoramni =t al 2017, 4L S Onec. Ly

i



Hedgehog signaling

Inhibition of Hedgehog Signaling Depleted Stroma,
Enhanced Drug Delivery and Improved Survival in Mice

—

Percent Alive

N

% Mice with Liver Metastases

I vG
N= 10 9 9 15

v=Vehicle o

Olive KP et. al., Science, 324, 2009 G=Gemcitabine
I= IPI-926 (Hedgehog Inhibitor)
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Tumor suppressor

Sonic Hedgehog as a Tumor Suppressor in PDAC

Genetically Engineered Mouse Model
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Myoblast depletion

Myofibroblast depletion enhances PDAC

~dgh
Contraol = PKT. aSMA-tik
Deplated = PKT; aSMA-tk*
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Ozdemir, BC et. al., Cancer Cell, 25, 2014
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Overall survival

—

Early PDAC
Fercent Survival

Myofibroblast depletion reduces overall survival

o I
GCV == Conitrol (N=37)
S0+ —=— Depleted (n=135)
p=0.0143
E Ll L L] L
0 20 40 B0 80
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o
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a0

GCVW= genciclovir [Depletes Myofibroblasts in PKT;aSMA-tk+ Mice)
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Anti-stromal therapy

Two Faces of Anti-Stromal Therapy

Stromal-targeting may not (always)
have beneficial therapeutic response

Tumor-5tromal interaction is complex
and caution is required for therapeutic approaches
targeting stroma

m} HATIOMAL CANCER INSTITUTE



Mesothelin

My Research: Mesothelin-Targeted Therapy for Pancreatic Cancer
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Ma et al, J. Biol. Chem_, 2012
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= Cancer-specific surface antigen
expressed by many solid tumors

Mesothelioma

Pancreatic En dﬂm trial

Owarian Cervical

NSCLC Thyrmic carcinoma
Gastric Cholangiocarcinoma

= Normal expression limited to
mesothelial cells

= No expression parenchyma of
vital organs

= No phenotype in MSLN KO mice
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MSLN expression

MSLNMN expression in pancreas ductal adenocarcinoma (PDA)

{C) Pancreatic ductal adenocarcinoma (5682 antibody)
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MSLN threapeutics

MSLN-targeted therapeutics in the clinic

Anetumab ravtansine
LMB-100 (RG7787) BMS986148 CRS.207

DMOT4039A
SS1P
Amatuximab [immunf-t-::xins] %\/{ﬁ.DCs] N HJ{E'-.r:‘:gind;‘:- Tt

(monoclonal Ab) ARs
[ )
F‘Eﬂ'ﬂf f

Listearia
Dns 3he | T cell R

(&

fedlapbed froem . Hemmen =t sl 3093, J CDn. One.




Recombinant immunotoxin

Recombinant Immunotoxin (iTox)

LMB-100

Anti-MSLN Fab PE payload

Pseudomonas
Exotoxin A



Mechanism of action

Mechanism of Action
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LMB-100 plus paclitaxel

LMB-100 works with nab-paclitaxel to eliminate PDAC tumors

L = LMB-100 (2.5 mg/kg)

250
T '™ | L+nabP
= g
= 150 W
g S 0 nab-P
E 166 = |
: -

1 | = |veh

' o 50 100
i ) s L:I;l’l' Li’?;‘ i ._._.;i.-::.—.c:,.-i Time [UE'H'SI
Time since innoculation [(Days) 120 days

Falywas et al, Onocolsrged, 2016
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Active regimen

LMB-100 + NAB-paclitaxel i1s an

]2

Better response is
associated with higher
MSLN expression in
archival tissue

Change in CA19-8 (%)

400
200
100

50

=50

100 -4

priar MAB-p

active

regimen
W 55 megiig
o0 100

PR

=l
=]

Ll LI LI L

Patient HNo.

L LI LI LI L LI LI
37 36 D03 39 17 20 40 30 40 OF 01 18 12 25 15 D2 38

Slewine et al, im press Clin. Canc. Res.
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Anti-drug antibody

Alewine et al, i press Cin. Canc. Rea.

1680 7 - -
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Peak serum levels of LMBE-100 are = . —Egr .
Ilmlt_ed _by ar_ltl—drug antibody formation 2] e .
beginning with Cycle 2 = - .
L‘-l" 5 -
- -
Crnax: * 1= oyole ADA: 4 — LMB-100 dose:| 86 ‘I-I;-I:I
27 cycle | 2 cycla Cyoks 1 Cyols 2
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Decreasing ADA

Decreasing ADA formation with tofacitinib

Janus kinase (JAK) inhibitor

T —
J i
F Y
! 5
L] ‘ \
|-
i
[ ] [ ]

e . Inhibits lymphocyte signaling
T “ %, = FDA approved for treatment of autoimmune diseases
TOEACITINIE ™ ™ = Limits formation of ADAs against iTox in mice
&l VYehicle
1 Tofacitinib

1Tox 1Tox 1Tox 1Tox 1Tox

0 f 14 21 28 cc ': I FI I

-]
tofacitinib
1-l 21

Onda... Fiizgerald, J. mmuanol | 2014 ﬂ}'

ADA (logy)
K W & ¢
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Tofacitinib

Additional effect of tofacitinib: increased anti-tumor efficacy through
stromal modulation

Tofacitinib treatment K LM -1
= Reduces macrophage population in ":
tumors MEEELLLE - Taracities
= Less non-specific uptake of iTox in tumor by ; N o i arinn
macrophages = eaa
= => |ncreases ilox serum half-life E .
= => |ncreases ilox delivery to tumor trtt o bttt o

TIim = jdays]

=amon et al, JCT insight, 2019
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Tocacitinib + LMB-100

Phase |: tofacitinib + LMB-100

1. Dose escalation to determine 2. Expansion phase to assess impact on
maximum tolerated dose ADA formation
= MSLMN(+) solid tumors = Pancreatic adenocarcinoma

= extrahepatic cholangiocarcinoma

~ Cycle 1 (21 days) Cycle 2 o Cycle 3
LMB-100 LMB-100 LMB-100 Maintenance

T Therapy Arm
BX CT
cT 1 4 & 8 10 1 4 & 810 1 4 6 8 10

ADA

ADA  aApa ADA BX ADA

Tofacitinib (T) 10 mg PO, BID CT = imaging

LME-100 as per dose escalation BX = optional tumor biopsy

ADA = anti-drug antibody titer



Questions?
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